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Introduction 

•Recent scientific investigations have ob¬ 
served adverse effects of parental ciga¬ 
rette smoking on level of pulmonary 
function (1) and rate of change of pul¬ 
monary function (2) in children. Whether 
passive smoking is an independent risk 
factor for these outcomes in children or 
whether the effects of passive smoking 
result from associations with other puta¬ 
tive risk factors, such as respiratory in¬ 
fections (3, 4) or the occurrence of thei 
atopic state (5), remains unclear. The as¬ 
sociation of parental cigarette smoking 
with wheezing symptoms in children (6, 
7) as well as the identification of paren¬ 
tal smoking as a factor that exacerbates 
the symptoms of childhood asthma (8) 
suggests a potential relationship between 
passive cigarette smoking and non¬ 
specific bronchial responsiveness. To in¬ 
vestigate this possibility, we studied pa¬ 
rental cigarette smoking, pulmonary 
function, and nonspecific bronchial re¬ 
sponsiveness to eucapneic hyperpnea 
with subfrtezing air in a community- 
based sample of children and young 
adults. 


Methods 

Population 

Details of the initial selection of the study 
population have been published previously 
(1). A random sample was selected from all 
children 5 to 9 yr of age in the public and 
parochial school systems of East Boston as 
of September 1974. These index children 
along with all members of their households 
constituted the initial study population. All 
members of the cohort have been s cr e en ed 
on an annual basis since 1975, except for the 
second and third years when only index chil 1 
dren were studied. Standardized question- 
naires have been used to obtain information 
on respiratory symptoms and illnesses, smok¬ 
ing history, and demographic data. Parents 
answered for children 10 yr of age and youn¬ 
ger, except for questions about the child's 
smoking history, which were asked during pul¬ 
monary function testing when the parents 


were not present Asthma was defined as an 
affirmative response to a question about 
whether the subject has been told he or she 
has asthma by a doctor within the past 12 
months. “Any wheeze" was defined as any 
category of affirmative response to a ques¬ 
tion about wheezing within the past 12 
months. Episodes of dyspnea and wheeze were 
considered present if there was in affirma¬ 
tive response to a question about the occur¬ 
rence of such episodes within the past 12 
months. Current cigarette smoking was de¬ 
fined as currently smoking at least 1 cigarette 
per day or having quit such a habit within 
the past 12 months. 

Pulmonary Function Testing 
Subjects performed FVC maneuvers with the 
use of an 8-L, water-filled, portable, record¬ 
ing spirometer (Survey Spirometers Warren 
Collins, Braintree, MA) while in the sitting 
position and without the use of noseclips; 
FVC, FEV„ and FEP^.r* were measured 
using standard techniques. Mean values for 
the best of 3 of 5 acceptable tracings were 
used for analysis. All values were corrected 
to nrs. 


Cold Air Protocol 

During the sixth through eighth interview cy¬ 
cles (1980 to 1982), a sample of the cohort 
families was selected to participate in a study 
of bronchial responsiveness to eucapneic 
hyperpnea with sub freezing air and allergy 
skin testing. An attempt was made to include 
as many subjects as possible who reported 
a history of asthma or wheezing, but asymp¬ 
tomatic subjects were selected randomly. If 
possible, the protocol was not performed 
within 3 wk of a respiratory infection, but 
this was not always achieved in the winter. 

After completing the questionnaire and 
spirometry as described above, subjects per¬ 
formed eucapneic hyperpnea with subfreez- 
ing air using the technique of Deal and co- 
workers (9). Subjects hyperventilated with 
cold air for 4 min with a target minute venti¬ 
lation of 25 times the initial FEV,. Five 
minutes after completing cold air hypernea, 
repeat spirometry was performed. After com¬ 
pleting the above protocol, each subject un¬ 
derwent allergy skin testing by the prick 
method. Four common environmental anti¬ 
gens were tested: mixed trees, mixed grasses. 


ragweed, and house dust. Atopy was defined 
as the occurrence of any wheal for at least 
one antigen. 


Data Analysis 

Response to cold air was evaluated by taking 
the difference between the prechailenge and 
postchallenge FEV, (AFEV,). To correct for 
size, 2 analytic methods were employed. One 
method consisted of dividing AFEV, by 
predicted FEV, calculated from standard 
regression equations (10). Using predicted 
FEV, for this purpose offered several advan¬ 
tages. Predicted FEV, had a slightly higher 
correlation with AFEV, (r ■ 0.36) than did 
height (r - 0J1) or height^ (r ■ 0.33). Use 
of predicted FEV, avoided size-correcting by 
a measure that itself may reflect bronchial 
tone, such as FVC or FEV,. Finally, AFEV, 
as a percent of predicted FEV, is easily inter¬ 
preted. The other method of size correction 
employed a linear regression model with 
AFEV, as the dependent variable and 
predicted FEV, along with exposure as the 
independent variables. 

Chi-square test, nests for independent sam¬ 
ples, multiple linear regression, and stepwise 
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SUBJECTS STUDIED WITH AIR COMPARED WITH OTHER SUBJECTS 
IN THE POPULATION SAMPLE 



Subrecta Year 

8,7, or 8 
with Cold Air Oats 

Number 

Subjects Year 

6. 7, Of 8 

Without Cold Air Data 

Number 

Ag#,yr- 

12.8 2 0.2 

292 

12.9 * 0.1 

588 

Currant asthma. H 

7.2* 

292 

3.9t 

566 

Any wheexa, H 

18.9* 

291 

12.3* 

566 

Current personal smoking, 

7.9* 

280 

13.0* 

852 

Currant maternal smoking. H 

81.9 

288 

96.0 

578 

Current paternal smoking, H 

43.1 

274 

«0i 

562 

FVC,. Hpred* 

101.3 2 0.8 

292 

100.0 X 0.7 

409 

FEV,. % pred* 

103.7 2 0.88 

292 

1004 * 0.0* 

428 

FEFw^w H pred* 

82.8 2 1.3* 

292 

07.4 * 1.1* 

409 


‘ VtfUM Vf lMM s St 

t p < 0.0* by eheeguar*. 

* § < 001 Of ctti iq uw . 

• p < 002 by f mt Nr Wd* 


linear regression were performed using the 
Statistical Analysis System, Inc software 
package (11), In regression models, discrete 
variables were assigned values of zero or 1 
as follows: sex (I ■ male), current personal 
smoking (I « smoker), current maternal 
smoking (1 - smoking mother), current 
paternal smoking (I ■ smoking father), atopy 
(1 • atopic), and history of cold within 2 wk 
(1 • yes). In the stepwise linear regression 
procedure a significance level of 0.1S was used 
for entry into and retention in the model, but 
statistical significance was considered to be 
present only for p values less than 0.05. 

Results 

Cold air challenge was performed by 292 
subjects 6 to 2! yr of age during the study 
period: Characteristics of these subjects 
and the 586 similar-aged subjects not 
selected for the cold air protocol are given 
in table I. By design, the prevalence of 
current asthma was greater among cold 
air subjects than among those not 
selected for cold air (7versus 3.9^9, 


available for 273 of the 286 subjects in¬ 
cluded in the analysis, including 20 of 
the 21 asthmatic subjects. 

The characteristics of the subjects who 
underwent cold air challenge, stratified 
according to current asthma and current 
maternal smoking status, are given in ta¬ 
ble 3. Among the 265 subjects who de¬ 
nied current asthma, there were no differ¬ 
ences between maternal smoking groups 
with respect to age, sex, or history of a 
cold within 2 wk. Among the 21 subjects 
with current asthin^children of smtfc- 
4ng mothers bad a k^er meazi^g^^e 

Jpatcf oT recent colds, but these differ¬ 
ences were not significant. Among 
nonasthmatics, children of smoking 
mothers were significantly more likely to 
smoke themselves than were children of 
nonsmoking mothers. None of the asth¬ 
matic subjects smoked themselves. 

was^signif 

low^mo^oifimon amon|diaai^iof 


air subjects than among subjects not cho- smoke themselves than were c 
sen for cold air. Current maternal and nonsmoking mothers. None o 
paternal smoking did not differ signifi- matic subjects smoked th 
candy between the cold air poup and the 1 

remainder of the population sample. l^^^mo§^^imwambn|( 

Wheezing symptoms reported by cold ^Rnoiohg' mother! than amon 
air subjects are given in table 2 for |^^**^ •■*■**- 
291 subjects with complete respiratory t 
symptom data. Any wheeze and episodes 
of dyspnea and wheeze were reported by 4go 
14.1 and 3.0Vo, respectively, of subjects ^ p e^j O B t 
who denied currtnt doctor-diagnosed iii ^ 
asthma. Nineteen of the subjects deny- 
ing current asthma had a history of previ- justment for personal smoking status 
ous doctor-diagnosed asthma. Current using multiple regression did not alter the 
maternal smoking data were not availa- significant association between maternal 
ble for 6 nonasthmatic subjects who un- smoking and low FEV, and FEFi*. Ti 
derwent the cold air protocol, so these (results not shown).*Among,tbe asth- 
subjects were excluded from further anal- matic subjects, those with smoking 
ysis. Current paternal smoking data were mothers^ ha#k)wer mean FEV,^anff 




respectively, p < 0.05). The FEV, percent 
predicted and FEFu. ?l percent predicted 
were significantly lower in the cold air 
group, reflecting the preferential selec¬ 
tion for the cold air protocol of subjects 
reporting wheeze: Personal smoking was 
significantly less common among cold 


TABLE 2 

SYMPTOMS REPORTED BY COLD 
_ AIR SUBJECTS _ 

Subjects Subjects 

Denying Reporting 

Asthma Asthma 



ifl) 

(H) 

W 

W 

Subject* 

270 


21 


A»y wheeze 

38 

14.1 

17 

•10 

Epwtfw erf dy»pnM 





•«d wheeze 

6 

3.0 

10 

478 


SUBJECT CHARACTERISTICS 


Nonas thmabes 

Asthmatics' 


Nonsmoking 

Smoking 

Nonsmoking 

Smoking 

Mother 

Mother 

Mother 

Mother 


Subjects, n 

97 

188 

12 

9 


12.8 2 0.3 

12.9 2 0.2 

12.7 2 0.9 

11.0 2 0.9 

Males, W 

51.6 

49.4 

50.0 

77.8 

Current smokers, H 
> 1 possible allergy 

3.1* 

11.3* 

0 

0 

•km tesL H 

Cold wrthin 

14.7* 

<" - 95) 

27.2* 

(n w 182) 

25.0 

33.3 

2 wk, H 

25.3 
<n . 95) 

25.3 

(n - 166) 

8.3 

33 3 

FVC, H pred* 

102.8 2 1.3* 

99.7 2 l it 

104 0 2 2.9 

107.8 a 3.8 

F€V ti H pred I' 

FEE*-#*. * predt 

108.0 2 1.4* 

101.4 2 l.ll 

102.9 2 3.5 

100 8 2 8.3 

Mean 2 SE 

103.0 2 2.3l 

98 2 2 1.5* 

85 8 2 6.8 

78.1 2 10.4 


* Non* of Vi* dlftwvnc** b* f — n marnmW smoking group* *r» KMsnceOy ogmheom tv ootfwnaoe*. 
t VMu** *r» m**n * SC. 

* P • 0.02 by Ch^Oowor* tv <JW*r*nc* &*tw*en moiomoi smoking group* 
lo.Of < $ < 0.10 (V O tWvsno * b et ween wotvnet *mo«ng group*. 

I p < 0.001 lor om*r*nc* b et w een mwn*t t rn okmg group*. 
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' TABLE 4 

GOLD AIR RESPONSIVENESS BY ASTHMA AND CURRENT 
MATERNAL SMOKING STATUS 


Current Asthma 

Status 

Currant Mattmal 
Smoking Status 

Numbar 

4FEV ' * 1P0- 

Prad. FEV, 

Ndnasthmatic 

Nonsmoktr 

97 

6.29 a 0.57* 


Smokar 

168 

5.82 a 0.43* 

Asthmatic 

Nonsmokar 

12 

11.9 a 4.8* 


Smokar 

9 

24.0 a X3* 


* Vat** ar* m*an x S£ 

t p • 0.54 tor d**roc* ft a hm* n 

* p » 0-07 tor aiftaonc* bat w an 


ntv« amotong 


TABLE 5 

COLO AIR RESPONSIVENESS BY ASTHMA AN0 CURRENT 
PATERNAL SMOKING STATUS 


Currant Asthma 

Slants 

Currant Patamal 
Smoking Status 

Numbac 

AFEV ' x ,00- 
Prad. FEV, 

Nonasthmabc 

Nonsmokar 

147 

6.35 * 0.52* 


Smokar 

106 

5.46 * 0.58* 

Asthmatic 

Nortsmokar 

11 

17.1 a 3.7* 


Smokar 

9 

15.0 a 3.9* 


* VakMt ara moorv t St 

* p < 0-25 tor diftoanca 


TABLE fl 

MULTIPLE UNEAR REGRESSION RESULTS 
DEPENDENT VARIABLE; CHANGE IN FEV, CAUSED BY HYPERNEA WITH COLD AIR 


Group 

Number 

R* 

Indapandant 

VanaWa 

Ragrassion 

Coaffibant 

Standard 

Error 

p VfcJua 

Nonasthmatics 

265 

0.15 

Pradictad FEV, 

0.079 

0.011 

0.0001 




MatamaJ smoking 

-0.011 

0.021 

0.82 

Asthmatics 

21 

0.71, 

Pradictad FEV, 

0.515 

0-079 

0.0001 




MatamaJ smoking 

0.319 

0.125 

002 


TABLE 7 

PUUMONARY FUNCTION AND COLD AIR RESPONSE OF SUBJECTS 
DENYING ASTHMA AND WHEEZE 



Nonsmoking 

Mothar 

Smoking 

Mothar 

Subtacts, n 

87 

139 

FVC. H prad* 

102.8 a 1.4 

100.9 a 1 l2 

FEV.. H prad* 

106.1 a 1.5* 

103.0 a 1.1* 

FEF,*.,* W prad* 

103.9 a 2.4* 

90.0 a 1.5* 

AFEV. x 100/pradicJad FEV,* 

6.31 a 0.69 

5.55 a 0.47 


* Vartwa ara maan x St. 
t p < 0.01 tor dftlarafica ba 


•mot amotung group*. 


FEFtt.'t*and higher mean FVC than did 
those with nonsmoking mothers, al¬ 
though these differences were not signifi¬ 
cant. 

Among nonasthmatics, mean cold air 
response expressed as A FEV, divided by 
predicted FEV, did not differ between 
subjects with smoking and nonsmoking 
mothers (table 4). Among the 21 asth¬ 
matics there was a trend toward greater 
cold air response in subjects with smok¬ 
ing mothers than in those with nonsmok¬ 


ing mothers (p = 0.07). Cold air response 
was not significantly related to paternal 
smoking status for either nonasthmatics 
or asthmatics (table 5). 

Using linear regression to adjust for 
predicted FEV„ the regression coefficient 
for maternal smoking as a predictor of 
AFEV,, did not differ significantly from 
zero among nonasthmatic subjects (ta¬ 
ble 6). For asthmatic subjects, the regres¬ 
sion coefficient for maternal smoking 
was significantly different from zero (p 


* 0.02), indicating a significant relation¬ 
ship between maternal smoking and colt) 
air response in this regression model. 

Because of the possibility that some 
of the subjects who reported wheeze but 
denied doctor-diagnosed asthma may ac¬ 
tually have had mild asthma that had not 
prompted them to seek medical attention, 
an analysis restricted to subjects who de¬ 
nied both asthma and wheeze was per¬ 
formed. As indicated in table 7, results 
were similar to those for all subjects deny¬ 
ing asthma, Lcl, maternal smoking was 
associated with significantly lower FE V, 
mnd FEFuJm but not with any alteration 
of cold air response. 

Stepwise multiple linear regression was 
performed to assess the relationship be¬ 
tween cold air responsiveness and a num¬ 
ber of variables of potential importance. 
Change in FEV, was used as the depen¬ 
dent variable. Predicted FEV, was en¬ 
tered as the first independent variable to 
coned for size. Other independent vari¬ 
ables analyzed were age, sex, height, cur¬ 
rent personal smoking status, current 
maternal smoking status, current pater¬ 
nal smoking status, atopy, and history 
of a cold in the 2 wk prior to testing. 
Among nonasthmatics, no variable en¬ 
tered the model with a regression coeffi¬ 
cient significantly different from zero af¬ 
ter predicted FEV, was entered. Among 
the 21 asthmatic subjects, only current 
maternal smoking status entered the 
regression after predicted FEV,. Current 
maternal smoking status remained a sig¬ 
nificant predictor of AFEV U and its 
regression coefficient changed only 
slightly when adjustment for history of 
a cold in the previous 2 wk was accom¬ 
plished by forcing this variabl^into the 
model. 

Discussion 

Passive smoking by children of cigarette 
smokers has been found to be associated 
with decreased level of pulmonary func¬ 
tion (1, 6, 12-15) although several studies 
have observed no effect of parental smok¬ 
ing on spirometric values (16-18). A lon¬ 
gitudinal study of children and young 
adults observed a decreased rate of 
change of pulmonary function among 
subjects with smoking mothers (2), sug¬ 
gesting that passive smoking may have 
a deleterious effect on growth of the re¬ 
spiratory system. The mechanisms by 
which passive smoking may decrease the 
level or rate of change of pulmonary 
function have not been established. 

A link between cigarette smoke ex¬ 
posure and increased bronchial respon- 
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sivcncss has been suggested by a number 
of physiologic investigations of adult 
subjects, although the relevance of these 
data to passive smoking in children is not 
certain. Active cigarette smoking has 
been shown to cause an acute increase 
in airway resistance in normal volunteers 
exposed in the laboratory (19, 20). A 
number of investigators have examined 
the influence of chronic cigarette smok¬ 
ing on bronchial responsiveness (21-28), 
and most (22-28) have found greater re¬ 
sponsiveness among smokers than 
among nonsmokers. 

The acute effects of passive smoking 
in adults have been studied in the labo¬ 
ratory with conflicting results. Dahms 
and coworkers (29) observed that asth¬ 
matic subjects, but not normal subjects, 
experienced a decline in pulmonary func¬ 
tion after 1 h of exposure to sidestream 
cigarette smoke. Wiedemann and co¬ 
workers (30): and Shephard and col¬ 
leagues (31), on the other hand, found 
that passive smoking caused no acute 
change in the pulmonary function of 
asthmatic subjects exposed in environ¬ 
mental chambers for I and 2 h, respec¬ 
tively. Wiedemann and co,workers (30) 
measured nonspecific bronchial reactiv¬ 
ity to methacholine 1 day before and im¬ 
mediately after passive smoking in these 
same asthmatic subjects. They observed 
a small but significant decrease in respon¬ 
siveness after passive smoking. Interpre¬ 
tation of these studies is difficult since 
the et fects of autonomic nervous system 
responses to the stress of the in-chamber 
exposure were not taken into account 
Furthermore, acute exposure studies may 
have little relevance to the effects of 
chronic exposure. 

Population-based studies have pro¬ 
vided conflicting evidence regarding the 
influence of passive smoking on non¬ 
specific bronchial responsiveness and 
asthma among children. Dodge (7) found 
an association between parental smok¬ 
ing and symptoms of cough, phlegm* and 
wheeze among 676 Arizona school chil¬ 
dren 8 to 12 yr of age, although parental 
smoking was not related to level of pul- 
monary function. Weiss and coworkers 
(6) studied 650 children 5 to 9 yr of age 
m East Boston and found that parental 
cigarette smoking was associated with the 
report of persistant wheeze. Gortmaker 
JHd colleagues (32) analyzed data of 
3,072children between infancy and 17 yr 
of age from a random household health 
survey carried out in Michigan and Mas¬ 
sachusetts. The diagnosis of asthma, 
based on reporting by the mother, was 


significantly more frequent among chil¬ 
dren with smoking mothers than among 
those whose mothers denied smoking. 
The investigators calculated that 18 to 
34% of childhood asthma in their sam¬ 
ple could be attributed to maternal smok¬ 
ing; however, the possibility of report¬ 
ing bias in this study cannot be excluded. 
In contrast, Schenker and associates (3) 
studied 4,071 children 5 to 14 yr of age 
in rural Pennsylvania and found no as¬ 
sociation between parental smoking and 
either persistant wheeze or doctor- 
diagnosed asthma, although parental 
smoking was related to the occurrence 
of chest illnesses. Schilling and cowork¬ 
ers (17) found no association between pa¬ 
rental smoking and respiratory symp¬ 
toms among 816 children 7 yr of age and 
older in Connecticut and South Carolina. 

In the present study, current maternal 
jmoking was associated with signify 
cantly lower FEV* and PEF^.n among 
the 265 subjects who denied recent 
doctor-diagnosed asthma. The magni¬ 
tude of this effect was greater than that 
observed among our entire population 
(1; 6) and also exceeded that reported by 
other investigators who have observed 
significant effects of parental smoking 
on spirometric values (12-15). The 
preferential selection for cold air chal¬ 
lenge of subjects reporting wheeze may 
have resulted in a sample displaying in¬ 
creased susceptibility to the effect of pas¬ 
sive smoking on spirometric values, even 
among subjects denying recent asthma. 
A subject's report of recent medical ther¬ 
apy for asthma has been found to be a 
useful indicator of this disease (33), but 
there remains the possibility that some 
of the subjects who denied asthma actu¬ 
ally had mild asthma that had not 
prompted them to seek medical attention. 
To eliminate potential error caused by 
misclassification of mild asthmatics as 
nonasthmatics, we performed an analy¬ 
sis restricted to subjects denying both 
asthma and wheeze and found results 
similar to those for all subjects denying 
asthma. 

Despite the relationship betwe$jx 
external smoking and pulmonary func¬ 
tion, ihere was no association between 
maternal smoking and cold air respon¬ 
siveness among subjects denying asthma. 
^These findings suggest that decreased 
pulmonary function associated with pas¬ 
sive smoking is not due to increased non- 
. specific bronchial responsiveness^In- 
stead, passive smoking may alter , the 
frpwtb ©f the immature respiratory 
system. 


If any relationship between: passive 
smoking and nonspecific bronchial re¬ 
sponsiveness does exist among nonasth¬ 
matic children and young adults, its 
demonstration may require more precise 
quantitation of passive smoke exposure. 
Household smoking reported on ques¬ 
tionnaires correlates well with urinary 
cotinine as an in dicator of passive smoke 
exposure (34, 35), but a more quantita¬ 
tive estimate of exposure based on coti¬ 
nine measurements or detailed environ¬ 
mental data could enhance the investi¬ 
gation of passive smoking effects^ fcT 
addition, cold air challenge testing, which 
employs a sin gle-dose stim ulus and which 
measures response in terms of maximal 
expiratory spirometric values, may not 
be sufficiently sensitive to detea subtle 
physiologic changes induced by passive 
smoking among the nonasthmatic popu¬ 
lation. Other physiologic techniques, 
such as bronchial provocation tests em¬ 
ploying incremental doses of bron- 
choconstricting stimuli or partial expi¬ 
ratory flow-volume measurements, might 
improve sensitivity to such changes. 

An important self-selection process 
^also may save to mask a relationship be¬ 
tween passive smoking and bronchial re¬ 
sponsiveness. Persons who are genetically 
predisposed to higher levels of bronchial 
responsiveness may tend to avoid smok¬ 
ing or to quit smoking once they start, 
whereas those who start and continue to 
smoke may be relatively less predisposed 
to the development of hyperresponsive¬ 
ness. Because of this 'healthy smoker ef¬ 
fect,' smoking families may be genetically 
inclined to lower responsiveness than 
nonsmoking families, obscuring any in¬ 
crease in bronchial responsiveness caused 
by active or passive cigarette smoking. 
This may explain the lower prevalence of 
maternal smoking among asthmatic sub¬ 
jects than among’nonasthmatic subjem* 
* in the present data. Studies using longitu¬ 
dinal designs beginning in early child¬ 
hood would be belter able to shed light 
on these interrelationships, since bron¬ 
chial responsiveness measured early in 
life could serve as a baseline, with subse¬ 
quent examinations reflecting the effects 
of exposure. Cross-seaional data, such 
as presented in this report, should be in¬ 
terpreted with caution. 

Among the 21 asthmatic subjects in the 
sample, maternal smoking was associated 
with higher mean FVC and lower mean 
FEV, and FEF u -t», but these differences 
were not significant. Cold air responsive¬ 
ness was greater among subjects with 
smoking mothers than among those with 
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nonsmoking mothers. Expressed as a per¬ 
cent of predicted FEV l( the change in 
FEV l caused by eucapneic hyperpnea 
with subfreezing air was approximately 
twice as high among asthmatic children 
of smoking mothers as among those of 
nonsmoking mothers, a difference that 
was not significant (p * 0.07). In the lin¬ 
ear regression analysis, maternal smok¬ 
ing was a significant (p « 0.02) predic¬ 
tor of AFEV, after adjusting for 
predicted FEVj. In stepwise linear regres¬ 
sion using change in FEV K as the depen¬ 
dent variable and predicted FEV, as the 
first independent variable, maternal 
smoking sums was the only other in¬ 
dependent variable that entered the 
model for the asthmatic subjects. The 
lack of a similar relationship between 
cold air response and paternal smoking 
may reflea less time spent at home or 
in dose proximity to the children by 
fathers than by mothers. 

Because our population-based sample 
contained a relatively small number of 
asthmatics, findings regarding the effects 
of passive smoking on young asthmatics 
should not be considered conclusive. Our 
data are in agreement with those of Mur¬ 
ray and Morrison (36), who observed 
greater nonspecific bronchial responsive¬ 
ness to histamine in association with 


maternal smoking among 94 asthmatic 
children. These data provide a physio¬ 
logic basis for the retrospeaive findings 
of O r Connell and Logan (8), who re¬ 
viewed the records of 400 asthmatics and 
found that parental smoking frequently 
exacerbated asthma symptoms, which of¬ 
ten improved when parents stopped 
smoking. 

lncopdusioa,among the 21 asthmatic 



FWe were un- 
abinS'draolSt rateany effea of paren¬ 
tal smoking on bronchial responsiveness 
among 265 similar-aged nonasthmatic 
subjects, < 



bese findings suggest that 
lower levels of childhood pulmonary 
function assodated with maternal smok¬ 
ing may not be due to increased bron¬ 
chial responsiveness. Further research 
using more precise quantification of ex¬ 
posure and more comprehensive physio¬ 
logic evaluation may help eluddate the 
effects of passive smoking during growth 
of the respiratory system. 
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